
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

GEOCHEMICAL DATA FROM THE NABESNA B-3 QUADRANGLE, ALASKA 

BY 

N. A .  M a t s o n ,  Jr.  and D. H. R i c h t e r  

Open-file report 

1972 

This report is preliminary 
and has not been edited or 
reviewed f o r  conformity wi th  
Geological Survey standards 



GEOCHEMICAL DATA FROM THE NABESNA 0 - 3  QUADRANGLE, ALASKA 

BY 

N. A. Matson, J r .  and 0. H. R ich ter  

I n t roduc t i on  

A n a l y t i c a l  data f o r  90 stream-sediment and 2 rock samples from 

the Nabesna B-3, 1 :63,360 scale quadrangle are presented i n  t h i s  

repor t ,  together  w i t h  a s t a t i s t i c a l  t reatment o f  the data f o r  the 

stream sediments. The samples were co l  l e c t e d  i n  1968, 1970, and 1971 . 
The Sta te  of Alaska, D i v i s i o n  o f  Geological Survey Aeromagnetic 

Map f o r  the Nabesna B-3 quadrangle (1971 ) d isc loses a s t r i k i n g  d i p o l a r  

anomaly no r th  o f  A n t l e r  Creek. This  anomaly occurs over the hornblende 

d i o r i t e  p lu ton  shown on P l a t e  1. Along the margins o f  the p luton,  and 

l o c a l l y  w i t h i n  it, there  i s  a coarse-grained hornb lend i te  phase, l o c a l  7y 

up t o  2000 f e e t  t h i c k  which undoubtedly gives r i s e  t o  the  magnetic 

anomaly. The country  rocks are  magnetical l y  transparent,  Flysch-type 

sedimentary rocks. 

Procedures and treatment o f  data 

Standard procedures were f o l  lowed i n  t h i s  co l  l e c t i o n  and preparat ion 

o f  the  stream-sediment samples. The samples were c o l l e c t e d  from the 

a c t i v e  stream channel and a wet sample was c o l l e c t e d  a t  most loca t ions .  

The samples were dr ied ,  sieved, and the minus 80-mesh f r a c t i o n s  were 

analyzed f o r  30 elements by the s i x -s tep  semiquantitative spectrographic 

method and f o r  go ld  by the  atomic absorpt ion method. 

The two rock samples were crushed and pu lver ized and the minus 80- 

mesh f r a c t i o n  analyzed by the same methods as the stream sediments. 



The spectrographic analyses were reported i n  percentage (%)  o r  

par ts  per m i l l i o n  (ppm) t o  the nearest number i n  the ser ies:  1 .O, 0.7, 

0.5, 0.3, 0.2, 0.15, 0.1, e t c .  The p rec i s ion  o f  a reported value i s  

approximately p lus  100 percent o r  minus 50 percent. Analyses f o r  gold 

by the atomi c absorpt ion method are accurate t o  -+- 100 percent.  Minimum 

l i m i t s  o f  de tec t ion  f o r  each element a re  given on page 4. Semiquanti t a t i v e  

spectrographic analyses were done by K. J. Curry and E. E. Martinez, 

and atomic absorpt ion analyses were done by R. L. M i l l e r ,  D. G. Murrey, 

and R. B.  Tr ipp.  

Locations o f  the  rock and stream-sediment samples are shown on 

P la te  1 and the a n a l y t i c a l  r e s u l t s  f o r  the  two samples are given i n  

Table 1 ( f o r  l i m i t s  o f  de tec t ion  see page 4 ) .  Rock sample 91 i s  a 

composite grab sample o f  s ta ined hornblende d i o r f  t e  w i t h  disseminated 

p y r i t e  and chalcopyr i te.  Sample 92 i s  a grab sample from a t a l u s  b lock 

o f  p y r i  te-bearing hornblendi t e  which borders hornblende d i o r i  te .  

Table 1 

Analyses o f  rocks 
Nabesna 8-3 quadrangle, A1 aska 

Map No. 9 1 
E levat ion  5330' 
% Fe 10 
% Mg 3 
% Ca 7 
% T i  .5 
PPm Mn 1000 
PPm Ag .5 
PPm As N 
PPm B L 
PPm Ba 300 
PPm Be N 
ppm B i  N 
PPm Cd N 
PPm Co 20 
PPm C r  100 
PPm Cu 500 

Map No. 9 1 
PPm La L 
PPm Mo N 
PPm Nb L 
ppm N i  50 
PPm Pb L 
PPm Sb N 
PPm Sc 30 
PPm Sn N 
PPm S r  700 
PPm V 200 
PPm W N 
PPm Y 15 
PPm Zn N 
PPm Z r  70 
ppm Au (A.A.).04 

L = detected, b u t  below l i m i t  o f  determination; N = no t  detected 



The  results of the stream-sediment analyses have been processed 

by means of a computer program known as GEOSUM and are presented in 

Y Table 2 .  The GEOSUM program is  designed primarily for  summarizing 

and tabulating geochemical data - especially data from semiquantitative 

spectrographic analyses (comnonly referred t o  as s i  x-step spectrographi c 

analyses) by the laboratories of the U.S. Geological Survey. The pro- 

gram output consists o f :  ( a )  a tabulation o f  the d a t a ,  (b)  frequency 

distributions and histograms for  a l l  elements on which there i s  suff ic ient  

1 / data - , and ( c )  a s t a t i s t i c a l  sumnary which includes geometric means 

and geometric deviations. 

Explanation of Table 2 

The analytical resul ts  from the stream-sediment samples are 

given in Table 2 as analytical values such as 20.0000 ppm, 5.0000 

percent, etc.  or  as values qualified w i t h  a l e t t e r .  The letter codes 

are N = not detected, L = less  than the specified l imit  o f  detection, 

or G = greater than the value shown. Note that  the right-most zero 

d ig i t s  for  each analytical value may or may no t  be significant.  The 

specified 1 imi ts of detection are as follows: 

1 /Frequency tab1 es and histograms for  arsenic, go1 d by the spectrographic - 
method, bismuth, cadmium, antimony, t i n  and tungsten are omitted 
because no valid data points were reported for  these elements. 



Spec i f ied  1 i m i  t s  o f  de tec t ion  

1 / S-FE% - S-MG% S-CA% S-T I% S -MN S-AG 
( I r o n )  ( ~ a g n e s i  um) (Cal c i  um) (Ti tanium) (Manganese) ( S i  1 ve r )  
0.05000 0.02000 0.05000 0,00200 10.00000 0.50000 

S -AS S -AU S-B S-BA S-BE S-BI 
(Arsenic)  (Go1 d)  (Boron) (Bar i  urn) (Bery l  7 i um) (Bismuth) 
200.00000 10.00000 10.00000 20,00000 1.00000 10.00000 

S-CD S-CO S-CR S-CU S-LA S-MO 
(Cadmi urn) (Cobal t) (Chromium) (Copper) (Lanthanum) (Molybdenum) 
20.00000 5.00000 1 0.00000 5.00000 20.00000 5.00000 

S-NB S-N I S-PB S-SB S-SC S-SN 
(Niobium) (Nickel  ) (Lead) (Antimony) (Scandi um) (T in )  
1 0.00000 5.00000 10.00000 100.00000 5.00000 10.00000 

S-SR S-V S-W S-Y S-ZN S-ZR 
(Stront ium) (Vanadi urn) (Tungsten) ( Y t t r i  um) - (Z inc)  ( Z i  r con i  um) 
100.00000 10.00000 50.00000 10.00000 200.00000 10.00000 

AA-AU-P 2/ 
(Gold by atomic absorpt ion)  
0.02000 

l / a n  "S" p r e f i x i n g  the chemical symbol s i g n i f i e s  values obtained from - 
semi quant i  t a t i  ve spectrographic analyses. Val ues are repor ted i n  
p a r t s  per  m i  11 i o n  (ppm) except ing i r o n ,  rnagnesi urn, ca l  c i  um, and 
t i t a n i u m  which are  repor ted as percent (%)  . 

2/The l a s t  column i n  the  t a b l e  i s  f o r  go ld  by the atomic absorpt ion - 
method. A column f o r  go ld  i s  a l so  given f o r  the semiquant i ta t i ve  
spectrographic analyses o f  gold, b u t  no go ld  was found by t h i s  
method because o f  the h igh  l i m i t  o f  de tec t ion .  Values are pa r t s  
per  m i l l i o n  (pprn). 

As mentioned above, semiquanti t a t i  ve spectrographic analyses by the 

U.S. Geological Survey are repor ted  as geometric midpoints (1.0, 0.7, 0.5, 

0.3, 0.2, 0.15, 0.1, e t c . )  o f  geometric brackets having the boundaries 1.2, 

0.83, 0.56, 0.38, 0.26, 0.18, 0.12, 0.083, e t c .  The frequency d i s t r i b u t i o n s  

and histograms a re  on l o g a r i  thmic scales and are computed us ing these 

brackets as c lass  i n t e r v a l s ,  f o r  example: 



Reported value L i m i t s  

On the frequency tab les  and histograms, the  l e t t e r  "EM a f t e r  a 

value denotes an exponent t o  the base 10. The exponent, signed o r  un- 

signed, f o l l ows  the l e t t e r  "EM.  For i l l u s t r a t i o n :  

6.OE-02 means 6.0 x l o e 2  o r  0.06 
6.OE-01 means 6.0 x 10-I  o r  0.6 
6.OE 00 means 6.0 x 10" o r  6.0 
6.OE 01 means 6.0 x 10' o r  60.0 
6.OE 02 means 6.0 x l o 2  o r  600.0 
6.OE 03 means 6.0 x l o3  o r  6000.0 

The histograms represent  frequency d i s t r i b u t i o n  where each "x"  equals 

one percent  o f  the t o t a l  number (90) o f  stream-sediment samples. 

The histograms and the s t a t i s t i c s  given below them are der ived on ly  

from data values w i t h i n  the ranges o f  a n a l y t i c a l  determinat ion ( a n a l y t i c a l  

values).  The histograms are, therefore,  incomplete, and the s t a t i s t i c s  

a re  biased i f  data values qua1 i f i e d  w i t h  N, L, o r  G codes are  present. 

S t a t i s t i c a l  est imates t h a t  are unbiased i n  t h i s  regard are given a t  the 

end o f  Table 2. The geometric means i s  the an t i l oga r i t hm of the a r i t hme t i c  

means of the logs o f  the analyses and an est imate o f  " cen t ra l  tendency," 

o r  a c h a r a c t e r i s t i c  value, o f  a frequency d i s t r i b u t i o n  t h a t  i s  approximately 

symmetrical on a l o g  scale, and i s  t he re fo re  usefu l  f o r  cha rac te r i z i ng  

many geochemical d i s t r i b u t i o n s .  The geometric mean i s  n o t  an est imate of 

geochemi ca l  abundance. The geometric deviation i s  the a n t i  1  ogar i  thm o f  

the standard dev ia t i on  o f  the  logs o f  the analyses. See U.S.G.S. 

Professional Paper 574-6 (Miesch, 1967) and U.S.G.S. B u l l e t i n  1147-E, 

p.20-23 (Miesch,1963), f o r  f u r t h e r  d iscussion and explanat ion o f  geometric 

mean and dev ia t ion .  



I n  the computation performed t o  produce the s t a t i s t i c a l  summary 

a t  the end o f  Table 2, a l l  elements are ignored where one or more of 

t he  unqua l i f i ed  data values I s  l ess  than the  a n a l y t i c a l  l i m i t  o f  de tec t ion  

8 spec i f i ed  on i n p u t  o r  where any data values are q u a l i f i e d  w i t h  the G 

(g reater  than) code. Where none o f  the data values f o r  an element are 

q u a l i f i e d ,  the mean and dev ia t i on  should be the  same as those given i n  

the  preceding sect ion.  Where data are q u a l i f i e d  w i t h  the codes N o r  L, 

the estimates o f  geometric mean and dev ia t ion  are based on a method by 

A. J. Cohen f o r  t r e a t i n g  censored d i s t r i b u t i o n s .  The app l i ca t i on  o f  t h i s  

method t o  geochemical problems i s  described i n  U. S .G .S. Professional 

Paper 574-B (Miesch, 1967). The estimates are unbiased i n  a s t r i c t  

sense on ly  where the data are  der ived from a lognormal parent populat ion, 

bu t  experiments have shown t h a t  l a rge  departures from t h i s  requirement 

may n o t  g r e a t l y  i n v a l i d a t e  the  r e s u l t s .  Acceptance and use o f  the 

estimates, however, i s  the r e s p o n s i b i l i t y  o f  the  i n d i v i d u a l .  
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FREQUENCY TABLE FOR COLUMN 2 0  15-MO 1 TABLE 2 

LIMITS FREO FREQ PERCENT PERCEMT 
LOYElt - UPPER CUM FREQ FREQ CUM 

3 - B E = -  5.IE Oi? 5 5 5 - 5 6  5 - 5 6  
9rbC 00 - 1.3E QQ 2 7 2 -22  7 -76 
8.3E 00 - 1.2f 01 1 8 b o l l  a.89 
l r l E  01 - 1.E 01 E 10 2.22 11.11 

YISTDGRAW FOR COLUMN 2 0  ts-no r 

5.BE 00 X X X X X X  
1 . O E  00 X X  
i . O E  01 n 
1-5E 01 K X  

AWaLYTICAL 
G VALUES 
0 10 
0.0 



FREQUENCY TABLE FOK COLUMN 21 1s-NB 1 TABLE 2 

L I M I T S  F S E Q  FREQ PERCENT PERCENI 
LnUER - UPPER CrJY FStQ F R f U  CUM 

8.3E 00 - 1.ZE Ol 2 9  29 32.22 32.22 
112E 01 - L - B E  01 16 4 5  17.78 50.~2 

HISVOGRAW FOR COLUMN a (5-NB 1 

1 , O E  01 X X X X X X X X X X X X I X X X X X < r ( X X X K X X K X X X X K  
1.5E 31 X X X X K X X X X X K X X X X X X X  

nAxrMuH = 1.5003~~ 01 
MfNIMlJH = 1.00000E 01 
GEOHETRIC M E A N  = 1.15525E 5 1  
G E O P E T R I C  3 E V I A T  [ O M  = 1.2169BE 133 
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FREQUENCY TABLE FOR COLUMN a (S-V 

L I H I  T S  FKEO FREP 
LOWER - UPPER cun 

8.3E OC - L.2E 11 C 0 
1.2E01- 1.8E 3 1  0 *1 

1 0 8 E  01 - 2.6E 01 0 0 
2.6E 01 - 3.8f n l  0 0 
3.8E 01  - 5*6E  31 S 0 
5.6E Dl - 5 .3E  Q f  0 - > 

8 . J t 0 1 -  1 . 2 E 7 . 2  0 u 

L.ZE 0 2  - 1 . a ~  02 4 4 
1.8E02- 2.6E02 18 2 2  
Z . b E 0 2 -  3.8F02 5 3  75 
3.8E 0 2  - 5.6E 0 2  9 84 
5 . 6 ~  0 2  - 8.3~ n2 4 8 A  
8-3E 02 - 1.2E 3 3  2 90 

HISTOGRAM FOR COLUMN 28 4 5-V 1 

1 

PERCENT 
F RE0 

L!.? 
'.i 
3.0 
0.0 
a. 3 
3.0 
3 0 
4.44 

25 .00  
5 8 - 8 9  
13-00 
4.44 
2.2 2 

TABLE 2 

PERCENT 
FHE-P CUM 

0. u 
0. G 
c.0 
0 . 3  
0. D 
0.0 
O * G  
4.44 

24.440 
83.33 
93.33 
97.78 

163.90 

MAXIMUM = 1.0000CE 0 3  
WINIMUM = 1.50CO@E 02 
GEomruIc M E A N  = 3.0k075~ 0 2  
GEOMETRIC DEVIATION = 1.46521E 00 





FREQUENCY TABLE FOR COLUMN 32 ! S - I N  TABLE 2 

L I M I T S  F K E U  FREQ PERCENT PERCENT 
LOWER - UPPER C U M  FRFP F R t Q C U d  

1 . 8 E 0 2 -  2 - 5 E C Z  0 i #. .a G.5  
2.6E 02 - 3.8E 92 3 3 3 . 3 3  3 . 3 3  
3.8E32- 5 0 6 E 0 2  1 4 1.11 4.44 
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